Differential expression of integrin mRNAs and proteins during normal rat mammary gland development and in carcinogenesis.
A rat model was used to address the roles of integrins in the regulation of normal mammary epithelial cell (MEC) growth and differentiation and in mammary carcinogenesis. The expression of integrins alpha5, alpha6, beta1, and beta4 was examined via Northern and Western blotting analyses in freshly isolated MEC from various postnatal developmental stages. mRNAs for all four integrins were detectable at puberty and were increased during pregnancy. During lactation, the expression of alpha5, alpha6, and beta1 integrin mRNAs reached a peak, whereas that of beta4 integrin decreased dramatically. At day 7 of involution, the levels of all four integrin mRNAs were similar to or slightly higher than that of the pubertal mammary gland. Although alpha5 integrin protein decreased during pregnancy and lactation, beta1 and beta4 integrin proteins had similar profiles as the expression of their respective mRNAs, suggesting that integrin gene expression is regulated at both transcriptional and post-transcriptional levels. All four integrins were heterogeneously expressed in 7,12-dimethylbenz[a]anthracene- and N-nitroso-N-methyl-urea-induced mammary tumors and in RBA and NMU rat mammary tumor cell lines. Adhesion assays showed that isolated MEC interacted with fibronectin to a greater extent than with laminin and collagen I in vitro, and that tumor cells with altered integrin expression exhibited greater adhesive ability to various substrata. Together, our results indicate that alpha5, alpha6, beta1, and beta4 integrins are differentially expressed during normal MEC development and in mammary tumors, supporting the hypothesis that these integrins play important yet complex roles in the mammary gland.